[Ultrastructure and morphogenesis of ceroid pigment. II. Late changes of lysosomes in Kupffer cells of rat liver after phagocytosis of unsaturated lipids (author's transl)].
Wistar rats were injected intravenously with cod liver oil emulsion. The lipid droplets ere phagocytized by Kupffer cells and stored in lysosomes. The transformation of these lipid-containing lysosomes into ceroid pigment granules was studied electron-microscopically and cytochemically for a period of 12 weeks after the injection. The lipid droplets enclosed in lysosomes show an increasing and continous condensation from the periphery towards the center due to oxidation and polymerization of unsaturated fatty acids. During the first week almost the total amount of the stored lipids is transformed into an amorphous, highly electron-dense material which disintegrates into cloddy and globular fragments during the following time. The fragments are embedded in a fine granular, slightly electron-dense matrix showing a marked activity of acid phosphatase. The lysosomal structures which contain remnants of condensed oxidized and polymerized lipids are the electron-microscopic equivalent of the granules as seen by light microscopy. These lipids, which have been changed in their molecular structure, cannot be hydrolized by lysosomal enzymes. They remain as an indigestible material, as a waste product in lysosomal residual bodies. Both lipofuscin and ceroid are lysosomal structures containing oxidized and polymerized lipids. The differences between these lipogenous pigments are due to their different formal and causal genesis. Lipofuscin develops in parenchymal and muscle cells by autophagocytosis and by subsequent oxidation and polymerization of segregated membrane lipids. Ceroid is formed in macrophages by heterophagocytosis of unsaturated lipid material which is also oxidized and polymerized.